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Amita Chugh is a researcher in the Division of Health Care Policy and Research at the University of Colorado at Denver. Mark V. Williams, MD, FACP, is a professor of medicine and chief of the Division of Hospital Medicine at Northwestern University's Feinberg School of Medicine. James Grigsby, PhD, is a professor of psychology in the Division of Health Care Policy and Research at the University of Colorado at Denver. Eric A. Coleman BACKGROUND A patient's ability to understand and implement hospital discharge instructions is critical to recovery. It is a mistake for us to assume a patient has that ability, because there are many factors that may affect it. The large volume of information conveyed in a brief period of time alone presents a significant challenge. This is likely compounded by the influence of acute illness, inadequate sleep, and medication side effects. Inadequate health literacy and unrecognized cognitive impairment are two additional important contributing factors.
There are no standardized approaches to screening or intervention to assure adequate comprehension of discharge instructions. Healthcare professionals receive minimal formal training on communicating clear and concise discharge instructions tailored to the patient's learning ability. As a result, wide variations exist.
DEFINITIONS OF HEALTH LITERACY AND EXECUTIVE

COGNITIVE FUNCTION
Health literacy, according to the Institute of Medicine (2003) , is "the degree to which individuals have the capacity to obtain, process and understand basic health information and services needed to make appropriate health decisions." Health literacy may be deficient for any number of reasons, including limited education, cultural factors, impaired short-term (working) memory, impaired capacity for learning, and difficulty with language comprehension. The Institute of Medicine (2003) estimates that 90 million, or more than 47 percent, of U.S. adults have limited health literacy skills.
Cognition has three basic components; (i) working memory (i.e., short-term memory); (2) semantic learning (i.e., the processing and recall of new facts or information); and (3) executive cognitive function (i.e., the capacity for behavioral self-regulation). Each of these functions may diminish as a person ages, either in association with mild cognitive impairment or as a function of neurological (e.g., stroke) or other medical illness.
Executive cognitive function involves complex activity, including planning, problem solving, anticipation of possible consequences of a course of action, initiation of activity, inhibition of irrelevant and inappropriate behavior, and the capacity to monitor the effectiveness of one's own behavior. ' Older patients with Folstein Mini Mental State Examination (MMSE) scores of 24 or less were at risk for inability to perform tasks such as reading prescription labels, interpreting medication instructions, and differentiating tablet colors." Individuals with moderate to severe cognitive impairment had the highest probability of at least one medication error when on a medication self-management program, regardless ofthe complexity ofthe medication regimen.^'' Compounding the problem is the fact that this impairment is not identified in a significant percentage of older adults.'^ Cognitive function is not routinely assessed with standardized instruments in hospitalized patients.
Execution of Discharge Instructions Is Not Solely Attributable to Literacy and Cognition
There are other reasons patients don't follow through on their discharge instructions. A patient's underlying motivation or sense of priority for the recommendations may also play a significant role. Nonetheless, if patients' capability to understand discharge instructions (i.e. their health literacy and cognitive function) is not addressed, then they may not have the opportunity to manage their illness and recovery appropriately.
WHY HEALTHCARE EXECUTIVES SHOULD BE CONCERNED
The business case for enhancing patients' comprehension of their discharge instructions is strengthening. This case largely builds upon the association between patients' lack of understanding of their instructions and the risk for hospital readmission. MedPAC recommended to Congress in its June 2007 report that hospitals publicly disclose their own riskadjusted rehospitalization rates and "after a year or two, public disclosure could be complemented by a change in payment rates, so that hospitals with high riskadjusted rates of readmission receive lower average per case payments."'^ In July 2008, the National Quality Forum adopted two hospital performance measures based on rate of rehospitalization and the Centers for Medicare and Medicaid Services (CMS) indicated an interest in making rehospitalization rate a measure for value-based hospital payment. ^^ As described in Appendix A, ensuring patients' comprehension of their discharge instructions is integral to gaining hospital accreditation through the Joint Commission.
Recent national data on hospital satisfaction using the Hospital Care Quality Information from the Consumer Perspective survey indicate that discharge preparation is the lowest rated aspect of hospital care."* When patients report that they are not adequately prepared for posthospital self-care activities as measured by the National Quality Forum endorsed Care Transitions Measure, they are signifi-cantly more likely to return to the emergency department or be readmitted to the hospital.'Î n addition to a potential adjustment to diagnosis related group based hospital reimbursement, other financial incentives for reducing hospital readmission are being considered. Policymakers recognize that a bundled approach to paying for the costs of acute and post-acute care could further incentivize better care coordination and help ensure that the discharge plan is executed.^"
UNDERSTANDING THE RELATIONSHIP BETWEEN HEALTH LITERACY AND COGNITION
A better understanding ofthe relationship between limited health literacy and impaired cognition is important when considering interventions to improve communication and comprehension. Depending on the nature and severity of cognitive deficit, healthcare providers may need to tailor the content and method of communication of discharge instructions and follow-up to the specific patient. For example, a process referred to as TeachBack asks patients to recall and restate their discharge instructions immediately after they are given. While this approach may overcome problems associated with inadequate health literacy, it only assesses working memory and not semantic memory or executive cognitive function, and therefore may be ineffective with a cognitively impaired patient. Thus, concurrently evaluating hospitalized patients for deficits in health literacy as well as executive cognitive function may be necessary to most effectively tailor communication of discharge instructions.
COMBINING LITERATURE REVIEW WITH EXPERT OPINION
We developed our recommendations based on: (i) a review ofthe existing evidence from the literature and best practices; (2) individual interviews with national experts in the areas of health literacy, cognitive impairment, and hospital discharge; and (3) an interdisciplinary panel composed of national experts {Appendix B).
Literature Review
We conducted a comprehensive literature review on screening approaches and potential intervention strategies for addressing limited health literacy and/or impaired executive cognitive function in hospitalized patients, with a focus on comprehension of discharge instructions. We searched multiple databases including OVID, ERIC, CINAHL, The National Network of Libraries of Medicine bibliographies, AARP's AgeLine database, NlH's Current Bibliographies in Medicine, and Google Scholar. A web search was conducted to find information on screening practices and interventions.
Screening for Low Literacy
Formal screening tools used to determine health literacy are rarely employed outside ofthe context of a research study. Only two out of 30 pharmacies reported that they assessed patient's literacy needs.
•^Ô ne opinion attributes the lack of screening to the fact that minimal evidence exists on the benefits of health literacy screening. Another concern is the shame and alienation patients with low health literacy may experience when their deficits are exposed. The tools most commonly used to screen for health literacy levels were 
Screeningfor Cognitive Impairment
Relatively few articles examined screening hospitalized patients for cognitive impairment. In those that did, the Folstein Mini Mental Status Exam (MMSE) was the most commonly used tool. One team of authors noted, however, that the MMSE does not assess the cognitive aspects of compliance.^•^ Another commonly used tool, the Clock Drawing test, which has patients draw the face of a clock, insert the numbers in the proper sequence and location, and then have the hands ofthe clock represent a specified time, was found to be useful in assessing executive cognitive function along with additional domains of cognition not examined by the MMSE." in one review of studies which had used the Clock Drawing test, it was found to correlate highly with the MMSE, with the added benefits of being quick to administer and well tolerated by patients.^" Another study developed a six-item screening tool, with the six items taken from MMSE. The six-item screen can be administered in one to two minutes and had a strong correlation with the full MMSE." Few studies gathered information on patients' cognitive status from family caregivers. One study suggested using a family questionnaire if a caregiver is present;^â nother developed the Public Health Center Cognitive Dysfunction Test (PHC-Cog), which includes a section to be completed by the family caregiver and is correlated with the MMSE."
Screeningfor Concurrent Low Health Literacy and Cognitive Impairment
We found only one tool specifically developed to assess both literacy and cognition, the Regimen Adherence Capacity Test (RACT). It tests a patient's ability to read and comprehend medication bottles, manual dexterity to open bottles and take out pills, and ability to understand medication regimens (including memory, estimation of consequences, and judgment). This screening tool had a high correlation with MMSE.^* One study also found that patients' performance on the STOFHLA correlated with measures of cognitive ability,^^ suggesting that this tool can be used to assess cognition as well as literacy. (Table l) The most common interventions to improve comprehension for patients with low health literacy provided print materials to patients. These interventions included revvriting materials using simpler language, using a more relevant organizational structure, and/or adding illustrations,"^ or providing the instructions in an audio/visual format.^' A systematic review of studies examining discharge instructions found that providing instructions in both written and oral formats increased patient knowledge." The use of illustrations was most often used to improve understanding of medication regimens, and included using computer programs to create a visual l6 • FRONTIERS OF HEALTH SERVICES MANAGEMENT 25:3 Merely recording the results of a literacy screening test in the patient's medical record can alert other members ofthe healthcare team ofthe need to modify the presentation of information. In one study, adding a note in medical records stating "your patient has undergone a screen and was found to have marginal or inadequate functional health literacy," resulted in physicians' use of more than three management strategies, including involving family members or friends, providing referrals to specialists, and using pictures and diagrams.*'^ However, recording literacy levels often raises concerns for patient privacy and potentially for shaming patients.'" As a result, several studies modif/ the presentation of information.
Interventions for Low Health Literacy
have looked at alternative ways to record this information. One site includes a field for "communication needs" on patient registration forms; another site uses red charts for patients with low health literacy.''Ŝ everal studies that looked at interventions employed a more systematic approach.''^ The Joint Commission recommends making effective communication an organizational priority, addressing patient communication needs across the continuum of care, and pursuing policy changes that promote improved practitionerpatient communication'*^ (Appendix A).
Interventions for Cognitive Impairment (Table i)
Two articles discussed interventions targeted toward helping patients with impaired cognitive functioning. One article offered tips including asking questions that only require a yes/no response, using gestures and modeling the desired behavior, and reducing competing environmental distractions.''^ Another article recommended activities such as reviewing and reinforcing teaching before and on day of discharge, involving family caregivers, and involving the entire interdisciplinary team in the discharge planning process.'*Î
nterventions for Concurrent Low Health Literacy and Cognitive Impairment (Table i)
No published articles simultaneously address low health literacy and impaired executive cognitive function. Suggested interventions were largely aimed at improving comprehension for all older patients, and as such, could potentially be adapted as a singular intervention for both patients with low health literacy and those with impaired cognitive functioning. Several of these interventions were similar to the interventions used solely for patients with limited health literacy. These included using illustrations,"^ providing verbal instructions,"** and using the Teach-Back method.*^ One study provided hospitalized patients an illustrated medication schedule and found that its subsequent use was highest among patients with low literacy or cognitive impairment.^" In another study, patients given their discharge instructions with illustrations were 1.5 times more likely to correctly answer five out often comprehension questions than those given standard written instructions.^' Verbal instructions also helped patients retain information. In one study, patients who received only verbal discharge instructions were more likely to recall receiving instruction than those who received written or written and verbal instructions." Another study tested an intervention that involved providing patients with written standardized discharge instructions along with verbal education from a nurse; this method resulted in a 67 percent retention rate of instructions three days following discharge."
Screening/Intervention Barriers
Although the benefits of literacy and cognition screening and interventions are apparent from the information presented above, there are still barriers to implementing these in practice. Many current interventions are too costly and are reactive rather than proactive (i.e., waiting for the patient to show up with a problem rather than addressing the potential for a problem before one actually occurs).^" Additionally, one study reported that very few primary care physicians assess patient recall and comprehension of new concepts during outpatient visits;^^ another reported that few physicians attempt to assess patient understanding and less than 40 percent use Teach-Back.^^ When surveyed, clinicians reported barriers to implementing literacy interventions that included lack of time and resources, viewing interventions as a low priority, and lack of knowledge of interventions among the healthcare team."
Expert Interviews
Methodology
Following the literature review, we interviewed academic, clinical, policy, and governmental leaders with expertise in hospital discharge, health literacy, cognitive impairment, adult learning, health information technology, and quality improvement (Appendix B). Thirteen 45-minute interviews were conducted. They consisted of eight structured questions along with open-ended questions that were based on information shared during the interviews. Our goals were to collect and utilize knowledge that is currently available, benefit from expert opinion, and explore best practices.
Preferred Tools to Screen for Limited Health Literacy
Few of those interviewed used or advocated for a specific tool to screen for limited health literacy. Among those who did, the most common tools recommended were the S-TOFHLA and REALM. Those who don't formally screen noted that it was more important to just be attentive and aware ofthe likelihood of limited health literacy. They emphasized the importance of using task-based approaches, such as a focused interview that reviewed discharge Many ofthe experts advocated against routine screening of adults for limited health literacy. Rather, they recommended taking a "universal precautions" approach to screening that assumes that most adults have some degree of impairment. A universal precautions approach would entail designing all materials for a low health literacy audience. Experts pointed to the value of simplifying discharge instructions and accompanying information, followed by tailoring information based on the patient's needs. None ofthe experts cited any instance when a patient complained that his or her instructions were too simple.
Preferred Tools to Screen for Impaired Executive Cognitive Function
In screening for impaired executive cognitive fiinction, the use of formal screening tools was more frequently recommended. Experts suggested the Clock Drawing test, the Mini-Cog test {the Clock Drawing test combined with a three-item recall test), and the MMSE test. As with screening for limited health literacy, many experts mentioned that they try to use assessments that bring the evaluation back to the task at hand, as with the Teach-Back method.
Tools Used to Screen for Limited Health Literacy and Cognitive Impairment
The Teach-Back method was also frequently mentioned as serving a dual purpose as a screen for health literacy and executive cognitive functioning. Similarly, it was noted that there is a linear relationship between performance on the MMSE and health literacy levels, which suggests that it may be possible to use this single screening tool to measure both attributes.
When Should Screening Occur?
Among experts who were in favor of screening patients, most recommended that screening take place shortly after admission in order to tailor communication throughout the course ofthe hospital stay (i.e., not limited to discharge communication). However, they noted that some patients might be so compromised by their acute illness and/or delirium that screening may need to be postponed. For this reason, many experts also recommended that discharge instructions be provided outside ofthe hospital setting (i.e., in the patient's home) following discharge.
Most experts recommended screening for executive cognitive functioning first, and either using the results to help interpret the results ofthe literacy screening, or, if there is a high level of executive cognitive impairment, to determine whether screening for limited health literacy is even necessary.
Who Should Screen?
There was no consensus on which healthcare professional should be responsible for screening hospitalized patients. Those most frequently mentioned were nurses, physicians, and discharge planners. Several experts pointed out that patients tend to prefer physicians to administer and interpret screening tests. More important than which healthcare professional should screen is that this individual be well trained and adopt a consistent and systematic approach.
what Should Be Done with the Results of Screening Tests?
There was no consensus about what to do with the results of a patient's health literacy and executive cognitive function screening. Some suggested storing the results would be useful, so they could be compared to subsequent screenings. Storing the results would also make it easier for other healthcare professionals to know the patient's health literacy levels and cognitive status.
Balancing the need to share screening tests and the risk of shaming low literacy patients has proven challenging. As literacy is less likely to fluctuate over time than cognition, referencing the result of screening tests in the patient's medical record may obviate the need to re-screen at each encounter. Many experts suggested ways to record the information from literacy screens that are less likely to invoke feelings of shame or concerns for privacy. For example, change the phrase "does the patient read?" to "what is the patient's Teach-Back ability?" or "what is the patient's preferred learning method?" Training clinicians on how to approach health literacy issues with sensitivity was also noted as being important. Additionally, results should only be recorded if something will be done with the information and if consistency and reproducibility are ensured during testing.
Preferred Interventions
A wide variety of interventions have been used to help patients with limited health literacy or impaired executive cognitive functioning understand their discharge instructions (see Table i ). Examples include repetition of instructions, postdischarge follow up and reminders, and the use of a computerized assistant that calls patients at home after discharge and asks questions, and can trigger an alert if human interaction is needed. Other examples included simplifying written materials by using common language, using larger fonts, including diagrams and pictures, tailoring information to the patient's learning strengths, and paying attention to how information is organized. However, the experts interviewed acknowledged that not all information can be simplified.
Many experts also used Teach-Back as both a screening approach and an intervention. However, it was pointed out that if the patient has cognitive impairment, Teach-Back may not be an effective intervention as these patients can potentially be able to restate their results, but not be able to remember at a later time or may remember but fail to execute the task. Concurrently providing discharge instructions to a patient's family caregiver was mentioned, with the caveat that sometimes it may be necessary to assess the health literacy levels and cognitive status ofthe caregiver. Healthcare professionals should not just assume that they understand what role a family member plays in the patient's care. One way to gain insight into the family caregiver's role is to ask "are you the person who is going to provide most ofthe care for this patient?" If the family member answers yes, follow up with "have you done it for a while?" Many recommended interventions focused specifically on medication management. One ofthe more intensive of these has two parts. First, the patient meets with a pharmacist who has received results ofthe patient's S-TOFHLA and Mini-Cog tests, as well as information on the patient's age and primary language. The second part is then tailored to the patient's health literacy and cognitive ability and could include the use of TeachBack, simplified language, an illustrated schedule ofthe patient's medication regimen, and a foUow-up phone call by a pharmacist. In addition, the patient may be given a sample medication organizer (i.e., a pill box), and be given time to practice filling it. Another suggested intervention focused on increasing the patient's knowledge of warning signs and symptoms. This intervention starts eariy in the patient's hospital stay and involves having him or her list four key symptoms that would warrant a telephone call to the physician. Having the patient repeat this list every day while in the hospital increases patient's recall and retention ofthe warning signs and symptoms.
Barriers to Screening and Intervention (Table 2}
Barriers to routine screening occur at multiple levels. At the institutional level, overcoming resistance, lack of time and financial resources, training the healthcare team members to administer the intervention, and gaining the support of administrators, providers, and patients were among the barriers cited. At the clinician level, a common barrier is the lack of time to administer tests and the need for training to ensure consistency in the administration, interpretation, and response to the results of testing. At the patient level, the primary barrier cited was overcoming the patients' resistance to testing that may identify weaknesses and the accompanying potential to be stigmatized.
Implications of Findings/Next Steps
The information and suggestions collected through the literature review and expert interviews point to several important gaps in the current evidence with respect to the ideal approach to ensuring comprehension of discharge instructions in patients with limited health literacy or impaired cognitive function. The experts uniformly upheld that patients and their family caregivers would benefit from greater understanding of how to take their medications, knowing and being able to recognize important warning signs, and having a firm comprehension of their post-discharge follow-up plan. Many of these experts are practicing clinicians and made recommendations based on their experiences with patients. The project team recognized that these "real world" experiences could be combined with the currently available evidence and known best practices to create a prototype screening and intervention approach.
PROPOSED PROTOTYPE FOR SCREENING AND INTERVENTION
Our proposed prototype of screening and intervention steps is outlined in Figure i . We recognize that the evidence base for all components of this approach remains incomplete, but it represents the current state ofthe science. This three-tiered approach is designed to allow hospitals and healthcare systems to implement approaches to screening and intervention in a step-wise fashion, commensurate with the level of resources and expertise they have available.
In order to improve comprehension of discharge instructions for older patients with limited health hteracy and impaired executive functioning, we recommend that all hospitals and health systems implement several fundamental steps, and have incorporated these as Level I of the model depicted in Figure i . Within Level I, we recommend that all systems implement a "universal precautions" approach and take steps to simplifying discharge instructions. This can be done through modifying written instructions so they do not exceed a 6'^ grade readine level, using a larger font size, using icons, pictures or cartoons instead of or in addition to written instructions, and providing verbal instructions translated into layperson terms.
Within Level I, we also recommend taking a patient-centered approach to the discharge process. This inciudes involving family caregivers (when available), and scheduling the time for preparing the patient for discharge when the family caregivers can be present. As described earlier, it is important to identify what roles the family caregiver plays and with what frequency or intensity. Further, clinicians should not assume that the family caregiver does not have limited health hteracy or impaired cognitive function. This patient-centered approach also includes asking patients their preferred learning approaches and tailoring their discharge instructions accordingly.
In keeping with the current state ofthe science, we do not recommend formal screening for health literacy per se. Rather, we recommend the use of TeachBack as both a screening tool and an intervention. In contrast, we do recommend (within Level II) screening patients for executive cognitive functioning leveLs. Although no screening tool is ideal, we recommend using the Clock Drawing test. This tool is relatively quick, inexpensive, and correlates with more rigorous testing. It also is acceptable to patients, and is already familiar to many healthcare professionals. This test does have a number of scoring systems available, and we have had successful field experience with the method developed by Méndez et al.'L evel II ofthe prototype proposes approaches for healthcare systems that have implemented the steps in Level I and are ready to make the commitment of additional resources. We recommend having patients practice the self-care instructions and medication administration. For Level II we also recommend calling patients within 72 hours after discharge, and adding fields to electronic medical records to ensure the transfer of key information. These additional fields might include the patient's cognitive status, or the results of their Clock Drawing test and Teach-Back tests, the patient's preferred learning method, and the patient's primary caregiver.
In Level III ofthe model, we suggest interventions for hospitals and health systems that are able to exceed the recommendations of Levels I and II and strive to become national leaders in ensuring comprehension of discharge instructions. At this level, we recommend providing specific training for an interdisciplinary team on recognizing and managing low health literacy and/or impaired cognitive functioning. In addition, we recommend designating a "closer," a specific individual who is an integral member ofthe care team, has advanced training in optimizing adult learning, and whose primary job is to coordinate the discharge process, including conducting the screening tests, implementing the interventions, and making follow-up phone calls. The "doser" would work with the primary ward team (hospitalist and nurse) to translate and/or customize their instructions for the patient, thus "off-loading" this task from an already busy ward team.
We also recommend more intensive post-discharge support for high-risk patients. This support could include telemedicine and telephonic reminder/ cueing systems, or coaching patients and family caregivers to assert a more active role in their care through the Care Transitions Intervention {www.caretransitions .org). The Care Transitions Intervention is a low-cost, low-intensity, evidence-based model adopted by over 135 ofthe nation's leading healthcare organizations. Findings from rigorous randomized controlled trials have demonstrated that this model reduces re-hospitalization during the 30 days of coaching, and has a sustained effect as far as six months after the intervention." Hospitals may wish to learn from Project BOOST (Better Outcomes for Older adults through Safe Transitionswww.hospitalmedicine.org/BOOST), which aims to improve the care of patients as they transition from the hospital to home. Project BOOST has created a "toolkit" for quality improvement based on best practices, provides technical support to hospitals implementing the toolkit, and provides mentoring to promote longterm sustainability. le. (acute care hospital setting) Discussion of Post-hospital NeedsBefore leaving the hospital, it is important to make sure that the hospital has discussed with the beneficiary and his or her family member(s) all post-hospital care needs and that a post-hospital plan of care and services has been developed before discharge. Particular vigilance is necessary to ascertain whether the patient's discharge plan identifies the services that are needed and how those services will be provided. Beneficiaries should also request assistance in assuring that necessary services are put in place prior to discharge. 
